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(54) Rller materlai for spiral wound gaslcet and spirai wound gaslcet 


(57) The present invention relates to a filler material 
(1 ) for a spiral wound gasket, and to a spiral wound gas- 
ket (W) using thefQIer material (1). The filler material (1) 
and the spiral wound gasket (W) according to the Inven- 
tion can be applied to various pipe joints and a joint por- 
11^^ f j^2cj gqyjpfngi^ sealing fluid such as liquid 
and gaseous body. The filler material (1) of the invention 
is obtained by removing, by blast treatment, a high den- 
sity portion on a front surface (2A) or a back surface 
(2B) of a tape-like expansive graphite tape (2) formed by 
integrally pressurizing expanded graphite particles. The 
spiral wound gasket (W) is obtained by overlapping the 
filler material (1) and a hoop material (5) made of metal 
band plate with each other and windnig them in the form 
of a spiral. The spiral wound gasket (W) is superior in 
productivity, and in f lability, t>ending property and plia- 
bility, and exhibit excellent sealing property even at a 
low surface pressure. 


Fig. 6 
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Description 

Background of the Invention 

1 . Held of the invention 

[0001 ] The present invention relates to a filler material for a spiral wound gasket applied to various pipe joints and 
a joint portions of fluid equipments for sealing f lud such as liquid Including water and oil. and gaseous txxiy including 
vapor and gas. 

[0002] Further, the present Invention relates to a spiral wound gasket formed using the at)ove-mentioned filler 
material. 

2. Description of the Prior art 

[0003] The conventionally known typical spiral wound gasket comprises a hoop material made of metal band plate 
having corrugate cross section such as V-«hape or W-shape, a filler material made of asbestos paper, which are over- 
lapped with each other and wound in the form of a spiral. 

[0004] However, in such a spiral wound gasket, the asbestos paper used as a f Uler material generates fine particles 
wirtien it is handled, and it is pointed out that if people Inhale the fine particles, it ruins health. For this reason, the asbes- 
tos paper is refrained from being used at present. As afternative filler material, there has been developed a spiral wound 
gasket using expansive graphite filler material using, as a filler material, expansive graphite tape of non-asbestos. 
[0005] Further, in order to enhance the sealing property of the spiral wound gasket using the expansive graphite 
filler material, there have been proposed a gasket using auxiliary filler material comprising PTFE f ber (telraf luoride pol- 
yethylene resin fijer) having graphite in additk>n to the expansive graphite filler material, and a gasket comprising the 
expansive graphite ffller material and caibon fiber incorporated therein and extended along a longitudinal direction. 
[0006] Hcwefer, the conventional spiral wound gasket using the expansive graphite filler material has the following 
problems: 

(1) Since a tensile strength off the expansive graphite tape is low, it is prone to be damaged when It is wound in the 
form of a spiral. 

(2) Since an elongation of the expansive graphite tape is small and lacks a fleMbility, the tape can not be deformed 
along a space shape formed between the metal band plate hoop materials, and a clearance is prone to be gener- 
ated, and the tape is prone to be split if it is to be bent. Espedally if the tape is combined with the hoop material 
having conjugate cross section, when they are wound in the form off a spiral, the vertex off the conrugate is split and 
a clearance is generated there, and for this reason, there is a possibility that a slight infiltration may be generated 
in the wkfthwise direction or winding direction off the spiral. 

(3) The expansive graphite tape formed merely by pressurizing the expansive graphite particles have fine clear- 
ances therein, but its surface has a dense layer of expansive graphite particles at high density and high orientation. 
Therefore, it is difficult to impregnate or coat various weather stripping which are carried out when the astiestos 
paper is used. Espedally, the surface off the expansive graphite tape has a water-repellent property under existence 
off the above-mentioned dense layer, leakage of water is inferior, and it is difficult to inprove the sealing property by 
impregnating or coating the weather stripping of water-dispersion type, for exanple. 

(4) A filler material in which PTFE-based auxiliary sealing member is also used, or carbon fber is compounded is 
expensive as a material, and producing process therefor is conplfoated, if the PTFE-t)ased auxiliary sealing mem- 
ber is used jointly, heat-resistance is lowered. 

Summary off the invention 

[0007] The present invention has been accomplished in view of the alxjve circumstances. 

[0008] An ok)ject of ttie present invention is to provide a filler material for a spiral wound gasket in which flexibility. 

bending property and pliability are largely improved to enhance the prockictivity 

[0009] Another object off the invention is to provkJe a filler material for a spiral wound gasket in which a sealing prop- 
erty is remartcably enhanced even at a surface pressure generated under the condition that a fastening force is small. 
[0010] Another object of the invention is to provide a spiral wound gasket using such a filler material. 
[001 1 ] To achieve tiie above objects, in a filler material for a spiral wound gasket according to tiie present invention, 
from a surface of at least a portion of the suriiace off an expansive graphite tape comprising integrally pressurized 
expanded graphite particles, a high density portion is removed. In this filler material, since the dense layer portion of 
high density is removed, flexibility is improved, flexible bending property is provided so ttiat pliability is enhanced, and 


EP0992 719A1 


bending strength is also improved. 

[0012] In the filler niaterial of the invention, at least a portion of high density portion on the front or back surface of 
the expansive graphite tape may be removed along a longitudinal direcfion of the tape, thereby forming a projection 
which Is continuous along the longitudinal direction of the tape. With this feature, the bending degree of the entire tape 
5 is improved in a degree. Further, since the projection which is continuous in the longitudinal direction of the tape Is pro- 
vided, when the hoop material having a corrugated cross section is used, density at the vertex of the corrugated shape 
can be increased, and it is possible to prevent a leakage in the winding direction when the spiral wound gasket is formed 
from being generated, and to further enhance the sealing property. 

[0013] The spiral wound gasket according to the invention is fonned by overlapping the above filler material and a 
10 hoop material made of metal band plate with each other and winding them in the form of a spiral. 

[001 4] Since ttiis spiral wound gasket uses the filler material whose various characteristics are improved, virtien it is 
wound in tiie form of a spiral, the filler material is not easily damaged and thus, the productivity of the gasket is 
improved. Furttiermore, it is easy to deform the filler material along a space shape formed between the hoop materials, 
the filler is not easily split against the bending, and clearance is not generated, or the possibility of generation of tfie 
IS clearance can be reduced largely, and it is possible to remarkably enhance the sealing property of the spiral wound gas- 
ket as a whole. When tiie filler material has the projection, it is desirable that a ratio of height and width of the projection 
projecting from its opposite sides is 1:10. 

[0015] Further, a shape of cross section of the metal band plate may be cormgated. In such a case, it is desirable 
that ttie front or back surface of the expansive graphite tape from which at least a portion off the high density portion is 
20 removed is contacted witti a valley of the metal band plate. The spiral wound gasket can include an inner diameter 
d1=72.6 mm. an outer diameter d2=92.5 mm and a tiiickness t1=14.5 mm. 

[001 6] A weattier stripping may be coated or impregnated in the expansive graphite tape. As the weather stripping, 
polyethylene glycol. PTFE, wax. silicon resin, rubber and the like is preferably used. If the weather strapping is coated 
or impregnated in the expansive graphite tape, it is possible to easily carry out the coating on tiie weather sti^ipping. and 
5S occlude fine clearance existing in the expansive graphite tape, whfoh is effective for improving the sealing property at a 
low surface pressure. 

[001 71 As descrtoed above, according to ttie filler material of the invention, various characteristics of the productiv- 
ity and sealing property which are required when the expansive graphite filler material is used as a filler material for spi- 
ral would gasket instead off the asbestos can be remarkably improved by the extremely simple means, i.e.. by removing 
30 the high density portioa 

[0018] Further, according to the spiral wound gasket off the invention, since the filler material whose various char- 
acteristics are improved is used, not only ttie productivity, but also the sealing property can remarkably improved. 
[001 9] The above and ottier features and advantages of the invention will become more apparent from ttie Ibllowing 
description of preferred embodiments. 

35 

Brief Description off the Drawings 
[0020] 

40 FIG. 1 is a perspective sectional view off an essential portion off a f «Ier material for a spiral wound gasket according 
to an embodiment 1 of the invention; 

FIG. 2 is a perspective sectional view of an essential portion off a filler material for a spiral wound gasket according 
to an embodiment 2 of the invention; 

FIG. 3 is a perspective sectional view of an essential portion of a filler material for a spiral wound gasket according 
45 to an embodiment 3 off the invention; 

FIG. 4 is a perspective sectional view off an essential portion of a filler material for a spiral wound gasket according 
to an embodiment 4 of the invention; 

FIG. 5 is a perspective sectional view of an essential portion of a filler material for a spiral wound gastet according 
to a comparative example; 
50 FIG. 6 is a half vertical section off the spiral wound gasket of ttie invention; 

FIG. 7 is a diagram for explaining a test method for a normal-temperature gas seal; 

FIG. 8 is a diagram for showing the result of ttie test mettiod for ttie nonnal-temperature gas seal; 

FIG. 9 is a diagram for explaining 90° bending test; and 

FIG. 10 is a diagram for expfaining a winding test 

55 

Detailed Description off the Preffferred Embodiments 

[0021] Embodiments off tiie present invention will be explained in accordance witti the drawings below. 
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10022] Each of filler materials 1 for a spiral wound gasket according to embodiments 1 , 2, 3 and 4 shown in FIGS. 
1. 2, 3 and 4. respectively, as well as according to a comparative exanple shown in FIG. 5 is formed into a tape-like 
expansive graphite tape 2 by integrally pressurizing expanded graphite particles. A thickness t of the expansive graphite 
tape 2 (thickness t is shown in FIG. 1, and omitted In FIGS. 2 to 5) is 0.38 mm. The expansive graphite tape 2 is sub- 
5 jected to the following treatments. The treatment for the front and back surfaces of the expansive graphite tape 2 con- 
ducted each of the emtxxiiments and the comparative example will be explained below. 

Embodiment 1 : 

10 [0023] As shown in FIG. 1 , the expansive graphite tape 2 is uniformly subjected to a Wast treatment such that the 
weight is reduced by 0.5% by weight, thereby removing high density dense layer portions. The reference numeral 2A 
denotes a front surface of the expansive graphite tape 2. High density dense layer portion on a back surface 2B of the 
expansive graphite tape 2 is left as it is. 

IS Embodiment 2: 

[0024] As showvn in FIG. 2, the expansive graphite tape 2 is uniformly subjected to a blast treatment such that the 
weight is reduced by 1% by weight in total, thereby renting hi* density dense layer portions from both the front and 
back surfaces. The reference numerals 2A and 2B denote the front and back surfaces of the expansive graphite tape 2. 
20 respectively. 

Embodiment 3: 

[0025] As Shown in FIG. 3, the expansive graphite tape 2 is uniformly subjected to a blast treatment such that the 
25 weight Is reduced by 1% by weight in total, thereby removing high density dense layer portions from both the front and 
back surfaces. Then, 20% by weight of polyethylene glycol 3 as one example of weather stripping is inpregnated to 
interiors and both the front and back surfaces 2A. 2B and clearances of inside thereof. Other than polyethylene glycol. 
PTFE. wax, silicon resin, rubber or the like may be used as the weather stripping. 

30 Embodiment 4: 

[0026] Using the filler material 1 for the spiral wound gasket in the embodiment 2, a projection 4 having a width w 
of 1 mm is continuously formed, in the longrtudinai direction, on a widthwise central portion off a front surface 2A of the 
expansive graphite tape 2 from which the high density dense layer portions are removed as shown in Rg. 4. The pro- 
35 jection 4 is higher than opposite sides by 0.1 mm. 

Comparative Example: 

[0027] As shown in FIG. 5. the front surface 2A and back surface 28 of the expansive graphite tape 2 are subjected 

40 to no treatment, and high density dense layer portions exist 

[0028] FIG. 6 shows a sectional structure of a spiral wound gasket W (sample). This spiral wound gasket W is 
formed by overlapping the filler materials 1 of the embodiments 1 to 4 and of the comparative example with metal band 
plate having a generally V-shaped cross section, more specifically, hoop material 5 of SUS 304, and winding in the form 
of spiral. The spiral wound gasket W has an inner diameter d1 =72.6 mm, an outer diameter d2=92.5 mm and a thick- 

46 ness t1=14.5 mm. As to the embodiment 1, the spiral wound gasket W is wound such that the surface 2A from which 
high density dense l^er portions are removed by the blast treatment is contacted with valley off the hoop material 5. 
[0029] A normal temperature gas sealing test was conducted for each of the spiral wound gaskets W (samples) 
formed using the filler materials 1 and hoop materials 5 of the embodiments 1 to 4 and the comparative exairple. 
[0030] As shown in FIG. 7, the nomial temperature gas sealing test method is a method for repeating the following 

50 three steps: (1) a step of pressurizing each of the samples W by a pair of upper and lower pressurizing flanges 7, 7 at 
a predetermined surtece pressure and keeping the pressurized state for three minutes; (2) applying N2 gas and keeping 
such state for five minutes and then, measuring a leakage amount by a known soap film moving method; and (3) 
decompressing the N2 gas to normal pressure and then raising the pressure to the next standard surface pressure. 
[0031] The results of the normal temperature gas sealing test are shown in FIG. 8. As apparent from this test 

55 results, afthough there is no difference in sealing characteristic in the spiral wound gasket using the filler material of the 
embodiment 1 and 2. the sealing property is superior to that of the comparative example. As to the spiral wound gasket 
using the filler material of the embodiment 3, although there is no remarkable change in sealing property at a surface 
pressure in the range of 200 to 800 kgf/cm^, an excellent sealing property is exhibited at a low surface pressure of about 
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200 kgf/cnf . As to the spiral wound gasket using the filler material of the embodiment 4, although there is no remarka- 
tDle improvement in sealing property at a surface pressure of 200 kgf/cm^ ^ remarkable sealing property of a fastening 
surface pressure is recognized at a surface pressure of 350 kgf/cni^ or higher. 

[0032] A 90* bending test was conducted for the filler material 1 of the embodiment 2 which is one of the materials 
5 of the invention, and conventional materials 1 , 2. 3 and 4 shown in Table 1 . As shown in FIG. 9, the 90° bending test is 
a test for altemately bending the filler material in opposite direction in thickness direction through 90° . The results of 
the 90° bending test are shown in Table 2. From Table 2. it can be seen that in the case of the conventional materials 1 
to 4, the maximum number of bending times is 12.2 times, in the case of the present invention, the number of bending 
times is more than 1 .000 times and tiius. the latter is superior in f lexibilrty. 

10 


Table 1 


75 

Sample 

(Conventional 
material 1 

Conventional 
material 2 

Conventional 
material 3 

Conventional 
material 4 

Embodiment 2 

Raw material 
graphite 

ramentum 

ramentum 

ramentum 

ramentum 

ramentum 

20 

Rate of expan- 
sion (%) 

120 

140 

140 

180 

180 


Number of roll- 
ing (times) 

6 

6 

8 

8 

8 


Seat density 
(g/cm») 

1.0 

1.0 

1.0 

1.0 

1.0 

25 

Thickness (mm) 

0.38 

0.38 

0.38 

0.38 

0.38 

30 
35 

Removal from 
surface 

Nbt removed 

hJot removed 

Not removed 

Not removed 

0.5 % by weight 
is removed from 
both surfaces 

Table 2 


Sample 

Conventional 
material 1 

Conventional 
material 2 

Conventional 
material 3 

Conventional 
material 4 

Embodiment 2 

40 

The possible 
bending number 
(times) 

1.6 

3.0 

5.3 

12.2 

More titan 1,000 


[0033] Further, a winding test as shown in FIG. 10 was conducted for ttie fill ernrwterial 1 of the embodiment 2 which 
is one of the materials of ttie invention, and conventional materials 3 and 4 shown in Table 1 . The results are shown in 
45 Tal)le 3. In the case of ttie conventional materials, the possible minimum winding radius was 4.5 mm, whereas, in the 
case of the material of ttie invention, tiie possible minimum winding radius R was extaremely small as 1.5 mm. and the 
latter has exceJIent flexibility and flexible bending property. 


50 Table 3 


Sample 

Conventional material 3 

Conventional material 4 

Embodiment 2 

Possible winding radius (mm) 

4.5 

6 

1.5 


55 [0034] The hoop material 5 of the spiral wound gasket W formed by using tiie filler material 1 of each of ttie embod- 
iments 1 to 4 shouW not t»e limited to one having a V-shaped cross sectran described vwtti reference to FIG. 6. and ttie 
hoop material 5 may be formed into a corrugate shape having a generally W-shaped or U-shaped cross section or into 
a flat plate stiape. 
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[0035] The entire disclosure of Japanese Patent Application No. 9-1 1 6833 filed on May 7, 1 997 including specifica- 
tion, claims, drawings and summary are incorporated herein be reference in its entirety. 

Claims 

5 

1 . A filler material for a spiral wound gasket, comprising an expansive graphite tape formed by integrally pressurizing 
expanded graphite particles, wherein 

at least a portion of high density portion on a front or back surface off said expansive graphite tape is removed. 

2. A filler material for a spiral wound gasket according to claim 1 , wherein at least a portion of high density portion on 
the front or back surface of said expansive graphite tape is removed atong a bngitudinal direction off said tape, 
thereby forming a projectk)n which is continuous along the longitudinal directkm off saki tape. 

f5 3. A spiral wound gasket formed by overlapping a filer material and another f Oler material with each other, wherein 

a hoop material made of metal band plate and the filler material formed by removing at least a portion of high 
density portion on a front or back suriace off an expansive graphite tape formed by integrally pressurizing 
expanded graphite particles are overiapped with each other and wound in the form of a spiral. 

20 

4. A spiral wound gasket formed by overlapping a f flier material and another f flier material with each other, wherein 

a hoop material made of metal band plate and a filler material formed by renrK>ving at least a portion of high 
density portion on a front or back surfcice of an expansive graphite tape formed by integrally pressurizing 
2S expanded graphite particles, along a longitudinal direction of the tape so as to form a projection which is con- 

tinuous in the longitudinal direction of the tape are overlapped with each other and wound in the form of a spi- 
ral. 

5. A spiral wound gastet according to daim 3, wherein a weather stripping is coated or impregnated in said expansive 
30 graphite tape. 

6. A spiral wound gasket according to daim 4, wherein a weather stripping is coated or inpregnated in said expansive 
graphite tape. 

35 7. A spiral wound gasket according to daim 5, wherein saki weather strapping is selected from a group consisting off 
polyethylene glycol, PTFE, wax, siKcon resin and rubber. 

8. A spiral wound gasket according to daim 6, wherein said weather stripping is selected from a group consisting off 
polyethylene glycol, PTFE. wax, silk;on resin and rubber. 

40 

9. A spiral wound gasket according to daim 4, wheran a ratio of height and wkfth off saki projectton projecting from its 
opposite sides is 1:10. 

10. A spiral wound gasket according to daim 3, wherein a shape of cross sectton off saki metal band plate is con-u- 
45 gated. 

11. A spiral wound gasket according to daim 4, wherein a shape off cross section of said metal band plate is conju- 
gated. 

50 1 2. A spiral wound gasket according to daim 3, wherein said front or back surface of saki expansive graphite tape from 
which at least a portion of said high density portion is removed is contacted with a valley of saki metal band plate. 

1 3. A spiral wound gasket according to daim 4, wherein said front or tack surface of saki expansive graphite tape from 
which at least a portion off saki high density portion is removed is contacted with a valley of saki metal band plate. 

55 

14. A spiral wound gasket according to daim 3, wherein saki gasket indudes an inner diameter d1 =72.6 mm, an outer 
diameter d2=92.5 mm and a thickness t1=14.5 mm. 
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15. A spiral wound gasket according to claim 4. wherein said gasket includes an inner diameter d1 =72.6 mm, an outer 
diameter d2=92.5 mm and a thickness t1 =1 4.5 mm. 
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Fig. 8 
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